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(54) PICTURE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a picture display device realizing bright 
and high quality picture display. 

SOLUTION: The picture display device is comprised of a vertical driver wherein a 
sequence circuit and a logical operation circuit are arranged for each bit and the 
product of a split control signal in a horizontal scanning period and them is 
sequentially summed, and a horizontal driver wherein a line latch is arranged for 
each bit and the product of the split control signal in the horizontal scanning 
period and them is sequentially summed. Thus, improvement in display brightness, 
low cost, and high picture quality can be realized without unreasonable wiring 
density. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the image display device which indicates the picture signal expressed with the digital data 
of number-of-bits n by multi-gradation with the number of gradation which becomes settled by said 
number-of-bits n. The display panel constituted by arranging in the shape of a matrix by making into a 
pixel the display device which the signal written in a certain selection period is held also except this 
selection period, and maintains the display condition, The perpendicular drive circuit which carries out 
the sequential selection scan of the display device of the shape of a matrix which constitutes said 
display panel for every line, The level drive circuit which writes in an electrical potential difference out 
of the binary electrical potential difference beforehand assigned to the display device of the line chosen 
by the perpendicular drive circuit according to the digital data of the picture signal which should be 
displayed, In the image display device which carries out said level and a perpendicular drive circuit, and 
indicates by multi-gradation synchronizing with said picture signal which should be displayed by carrying 
out the selection scan of each display pixel at least n times in an one-frame period Said perpendicular 
drive circuit is an image display device characterized by having the sequential circuit and the logic 
operation circuit of an output more than number-of-bits n at least. 

[Claim 2] It is the image display device which indicates the picture signal expressed with the digital data 
of number-of-bits n by multi-gradation with the number of gradation which becomes settled by said 
number-of-bits n. The display panel constituted by arranging in the shape of a matrix by making into a 
pixel the display device which the signal written in a certain selection period is held also except this 
selection period, and maintains the display condition, The perpendicular drive circuit which carries out 
the sequential selection scan of the display device of the shape of a matrix which constitutes said 
display panel for every line, The level drive circuit which writes in an electrical potential difference out 
of the binary electrical potential difference beforehand assigned to the display device of the line chosen 
by the perpendicular drive circuit according to the digital data of the picture signal which should be 
displayed, In the image display device which carries out said level and a perpendicular drive circuit, and 
indicates by multi-gradation synchronizing with said picture signal which should be displayed by carrying 
out the selection scan of each display pixel at least n times in an one-frame period Said level drive 
circuit has the Rhine data latch circuit more than number-of-bits n at least. The image display device 
characterized by outputting the driver voltage of said active-matrix display device according to the 
result of having added the logic signal which consists of a product of the output for every bit of this 
data latch circuit, and the control signal which divides a horizontal scanning period one by one. 
[Claim 3] It is the image display device characterized by being an image display device according to 
claim 1 or 2, and said perpendicular drive circuit specifying the electrical potential difference which adds 
the logic signal which consists of a product of a sequential circuit, the logical operation result of the 
output, and the control signal that divides a horizontal scanning period for every bit to the vertical- 
scanning line of said active matrix according to the result added one by one. 

[Claim 4] It is an image display device given in either of claims 1-3. Said display device The first thin film 
transistor by which the gate was connected to the vertical-scanning line of a active matrix, and the 
drain was connected to the horizontal scanning line, The gate of the second thin film transistor and the 
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electrode of storage capacitance are connected to the source of this first thin film transistor. The 
period in which organic [ LED ] is connected to this second thin film transistor, and a picture signal is 
held at said storage capacitance is an image display device characterized by holding a display condition, 
when a current continues flowing to organic [ said / LED ]. 

[Claim 5] It is the image display device characterized by being an image display device given in either of 
the 4 publications from claim 1, and said perpendicular drive circuit and the level drive circuit being 
constituted by the thin film transistor on a active-matrix substrate. 

[Claim 6] It is the image display device with which it is the image display device in which a display and 
the drive circuit section were formed on the substrate, this image display device indicates the picture 
signal of the digital data of number-of-bits n by multi-gradation with the number of gradation which 
becomes settled by number-of-bits n, and said drive circuit section has the logical operation connected 
to each output side of the sequential circuit of the number more than number-of-bits n, and this 
sequential circuit at least. 

[Claim 7] It is the image display device which said drive circuit section has the perpendicular drive 
circuit in the image display device of claim 6, and is characterized by this perpendicular drive circuit 
having the logical operation connected to each output side of the sequential circuit of the number more 
than number-of-bits n, and this sequential circuit at least. 

[Claim 8] It is the image display device in which a display and the drive circuit section were formed on 
the substrate. This image display device It is what indicates the picture signal of the digital data of 
number-of-bits n by multi-gradation with the number of gradation which becomes settled by number- 
of-bits n. Said drive circuit section It has the Rhine data latch circuit more than number-of-bits n at 
least. The output and horizontal scanning period for every bit of this Rhine data latch circuit The image 
display device characterized by controlling said display according to the result of having added the signal 
according to the control signal which divides the output and horizontal scanning period for every bit of 
the sequential aforementioned Rhine data latch circuit for the logic signal which has a product with the 
control signal to divide one by one. 

[Claim 9] In the image display device of claim 8 said drive circuit section It has the level drive circuit. 
This level drive circuit It has the Rhine data latch circuit more than number-of-bits n at least. The 
output and horizontal scanning period for every bit of this Rhine data latch circuit The image display 
device characterized by controlling said display according to the result of having added the signal 
according to the control signal which divides the output and horizontal scanning period for every bit of 
the sequential aforementioned Rhine data latch circuit for the logic signal which has a product with the 
control signal to divide one by one. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image display device of a active-matrix mold, the 
signal level written especially in a certain selection period is held also except this selection period, and 
about the image display device which controls the electro-pptics property of a display device by the 
signal level, in more detail, the above-mentioned signal level is binary and is related with the image 
display device which performs the multi-gradation display of an image by controlling according to the 
level of the video signal which should display the maintenance period of the signal level. 
[0002] 

[Description of the Prior Art] In recent years, the need of a personal computer, a Personal Digital 
Assistant, information communication equipment, or these compound products is growing with arrival of 
a highly informative society. The display of a thin shape, a light weight, and a high-speed response is 
suitable for these products, and the display by an organic spontaneous light type LED component 
(OLED) etc. is used for them. The pixel of the conventional organic LED display equipment becomes a 
thing like drawing 1 . In drawing 1 (a), the first thin film transistor (TFT) Tsw23 is connected at each 
intersection of the gate line 22 and the data line 21, and the second thin film transistor Tdr24 which 
controls the current passed to the capacity Cs 25 which stores data in this, and organic [ LED / 26 ] is 
connected. The wave which drives this is as being shown in drawing 1 (b). The electrical potential 
difference according to a data signal Vsig27 is impressed to the gate electrode of the second TFT 
through the transistor of the first TFT turned on with gate voltage Vgh28. The conductivity of the 
second TFT becomes settled with the signal level impressed to the gate of this second TFT, and the 
current which the partial pressure of the electrical potential difference Vdd impressed to a current 
supply source line is carried out between TFT and the organic LED component which is a load 
component, and flows for an organic LED component becomes settled. Here, with the configuration 
whose Vsig takes a multiple value in analog, it is required that the property of the second TFT should be 
uniform over the viewing area of a display. However, it is difficult to fill the above-mentioned demand 
with non-single crystal silicon with the heterogeneity of the electrical characteristics of TFT which an 
active layer consists of. 

[0003] In order to solve this, the second TFT is used as a switch and the digital drive method which 
makes ON and binary [ off ] the current passed for an organic LED component is proposed. A gradation 
display is realized by controlling the time amount which passes a current. As a well-known example by 
which the description about this point was made, open patent official report JP,10-214060,A is known. 
The diagram of the drive by this technique is shown in drawing 2 . The axis of ordinate of this drawing is 
the location of the vertical scanning line, and an axis of abscissa is time amount and has shown one 
frame. In the drive by the above-mentioned well-known example, an one-frame period is divided into 
four subframes, and 1, 2, — , the luminescence period by which weighting was carried out to 24= 64 are 
established for the vertical-scanning period which has common die length within each subframe, and die 
length by the subframe. 
[0004] 

[Problem(s) to be Solved by the Invention] Now, according to the method which separates a vertical- 
scanning period and a luminescence period as mentioned above, literally, since luminescence cannot be 
presented with a vertical-scanning period, the luminescence time amount occupied to one frame will be 
shortened. On the contrary, in order to secure luminescence time amount, a vertical-scanning period 
must be shortened. However, when a wiring capacity peculiar to a active matrix, resistance, etc. are 
taken into consideration, in order to secure this ON time amount, a sufficiently big vertical-scanning 
period is needed, since it becomes the ON time amount of Tsw only while almost (a vertical-scanning 
period / the number m of vertical-scanning lines). For example, in the display of eight subframes, the 
vertical-scanning period for about 1ms per one subframe is assumed. In this case, in addition to the time 
amount which can be used for luminescence serving as about 8ms and half [ of one frame ], it is 



required that one vertical scanning should be about 16 usualX. 

[0005] What is necessary is to multiplex a vertical scanning and just to advance a vertical scanning and 
luminescence to coincidence, in order to solve this technical problem. It seems that the drive diagram at 
this time is shown in drawing 3 . Drawing 3 shows the example of a drive of a triplet and the situations 
that a display advances are indicated to be three vertical scannings. The fundamental concept of this 
driving method starts in the television society image display system study group data 1 1-4 "halftone 
animation display by AC form plasma display" (March 12, 1973), and the example which applied it to 
active matrix liquid crystal is suggested to the patent official report No. 2954329. However, in the case 
of the liquid crystal by the latter well-known example, the actual condition required the high-speed 
response, and as a result of a speed of response is slower than a frame period and furthering ED about 
an analog display, the configuration which actually materializes this driving method was not clarified. 
[0006] However, as mentioned above, the organic LED display of an active matrix with a suitable digital 
drive becomes possible by high-speed response, and the configuration which materializes the drive with 
it came to be called for. 

[0007] This invention is the image display device of an active matrix, and the configuration to which a 
vertical scanning is multiplexed, a display period and a vertical-scanning period are advanced to 
coincidence, and it indicates by digital drive is realized. 

[0008] The purpose of this invention offers the image display device which realizes image display of high 
quality brightly. 

[0009] Another purpose of this invention is offering a low cost image display device by mitigating the 

load of a perpendicular drive circuit. 

[0010] 

[Means for Solving the Problem] If this application is caused like 1 operative condition, with the image 
display device of an active matrix Even if there are few digital data, said two or more bits digital data is 
impressed to the sequential circuit for the number of bits. Multiplex these as a configuration which 
specifies the electrical-potential-difference condition for one step of vertical-scanning line based on the 
result of having performed logical operation of those outputs, and digital data is impressed to the Rhine 
latch for the number of bits at least at juxtaposition. It is a thing of having synchronized these with the 
vertical scanning which carried out [ above-mentioned ] multiplexing, and having made them output. 
[0011] moreover, another operative condition of this application — if it depends like, the drive circuit 
section is the image display device in which a display and the drive circuit section were formed on the 
substrate, and an image display device indicates the picture signal of the digital data of number-of-bits 
n by multi-gradation with the number of gradation which becomes settled by number-of-bits n, and it 
has the logical operation connected to each output side of the sequential circuit of the number more 
than number-of-bits n, and a sequential circuit at least 

[0012] Furthermore, the drive circuit section has the perpendicular drive circuit, and has the logical 
operation by which this perpendicular drive circuit was connected to each output side of the sequential 
circuit of the number more than number-of-bits n, and a sequential circuit at least. 
[0013] According to still more nearly another embodiment of this application, with the image display 
device in which a display and the drive circuit section were formed on the substrate an image display 
device It is what indicates the picture signal of the digital data of number-of-bits n by multi-gradation 
with the number of gradation which becomes settled by number-of-bits n. The drive circuit section It 
has the Rhine data latch circuit more than number-of-bits n at least. The output and horizontal 
scanning period for every bit of the Rhine data latch circuit Said display is controlled according to the 
result of having added the signal according to the control signal which divides the output and horizontal 
scanning period for every bit of the sequential aforementioned Rhine data latch circuit for the logic 
signal which has a product with the control signal to divide one by one. 

[0014] Furthermore, the drive circuit section controls said display according to the result of having 
added the signal according to the control signal which divides the output and the horizontal scanning 
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period for every bit of the Rhine data latch circuit for the logic signal which has the level drive circuit, 
and this level drive circuit has the Rhine data latch circuit more than number-of-bits n at least, and has 
the product of the output for every bit of the Rhine data latch circuit, and the control signal which 
divides a horizontal scanning period one by one one by one. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a 
drawing. Drawing 4 is the block diagram of the principal part of the image display device by the gestalt of 
operation of this invention. It consists of the picture signal input terminal 1, A/D converter 2, memory 3, 
the vertical-scanning pulse generating circuit 4, the horizontal scanning pulse generating circuit 5, the 
perpendicular driver 6, the level driver 7, a active-matrix organic LED panel 8, and a control circuit 9 in 
this drawing. Moreover, the perpendicular driver 6, the level driver 7, and the active-matrix organic LED 
panel 8 will be collectively called a display 10. The display 10 is taken as the configuration of the TFT 
drive by the same substrate top. Actuation of each block diagram is explained below. In a control circuit 

9, various kinds of control signals which synchronized with the inputted picture signal are formed, and 
each circuit is supplied. In the vertical-scanning pulse generating circuit 4, based on the control signal 
from a control circuit 9, the pulse for carrying out the vertical scanning of the organic LED panel 8 is 
generated, and the organic LED panel 8 is scanned through the perpendicular driver 6. In the horizontal 
scanning pulse generating circuit 5, synchronizing with the control signal from a control circuit 9, the 
picture signal for every bit of memory 3 is incorporated, and the write-in pulse to the display pixel 
horizontally located in a line is formed. This write-in pulse doubles timing with a vertical scanning 
through the level driver 7, and is impressed to the organic LED panel 8. 

[0016] In a display 10, an electrical potential difference binary [ according to each bit of the digital data 
obtained by carrying out A/D conversion of the picture signal / predetermined ] is outputted from the 
level driver 7 to the pixel of the line chosen by the perpendicular driver 6, and the predetermined 
electrical potential difference is written in each pixel. As a active-matrix organic LED panel in a display 

10, it has 320 pixels of horizontals, and the viewing area of 229 pixels of perpendiculars. What is 
necessary is just to perform a multiplexing vertical scanning which is described at drawing 5 , in order to 
display gradation by the above drive. Drawing 5 is the case where it is the digital data whose picture 
signal is 4 bits. From the least significant bit (LSB) to the most significant bit (MSB) is set to bO, b1, b2, 
and b3. What is necessary is to make it scan in the form which was made to correspond for every bit at 
this time, and shifted the phase along with continuous lines L0, L1, L2, and L3, respectively, and just to 
scan in time sharing. According to this, since the luminescence time amount organic [ LED ] in each 
pixel is controlled according to digital data, as for the case of 4 bits, the display of 1 6 gradation is 
attained. 

[0017] The configuration of the perpendicular driver 6 is shown in drawing 6 . In this example of a 
configuration, it is the description to add the signal of vertical-scanning control for every bit. A part for 
the number of bits 1 1-0, i.e., four shift registers, 11-1, 1 1-2, and 1 1-3 start a shift action by start pulse 
GOst, Gist, G2st, and G3 st, respectively. The output of these shift registers is inputted into a logic 
operation circuit 12-0, 12-1, 12-2, and 12-3. The output of each of this logic operation circuit, The sum 
of products of the control signal of the gradation control signals GDE0, GDE1, GDE2, and GDE3 are 
carried out for every bit, and when the final output becomes high-level, it has the composition that TFT 
connected to the vertical-scanning lines G1, G2, — , G229 and the signal Vgh with which Tsw is turned 
on are impressed. 

[0018] Drawing 7 shows the control action wave impressed to the perpendicular driver of this 
configuration. First, as shown in drawing 7 (a), start pulse GOst serves as 1H period ON at time of day t= 
0 (1H are a horizontal scanning period). Then, period 15H are set, start pulse Gist serves as ON, 30H 
are set during that anaphase, start pulse G2st serves as ON, 60H are set to a pan, and start pulse G3 st 
serves as ON. The period between these start pulses is used for luminescence, respectively. Moreover, 
as shown in drawing 7 (b), GDE0, GDE1, GDE2, and GDE3 are the pulse trains which divided 1H period 
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into this order at equal intervals, if such a pulse train is impressed to the perpendicular driver of the 
configuration of drawing 6 — the first vertical-scanning line G1 — time of day 0, time-of-day 16H+0/4) 
H, time-of-day 46H+(2/4) H, and time-of-day 107H+O/4) H — respectively — alike — about [ period ] 
— the electrical potential difference Vgh which TFT turns on only H/4 will be impressed. Since number- 
of-bits division of 1H is carried out, TFT connected to two or more vertical-scanning lines at this time 
of day turns on, and a signal is not mixed. The perpendicular driver by the above-mentioned 
configuration has the description that the display number of bits can be increased easily, without 
causing increase of vertical wiring, if a shift register, the logic operation circuit section, and the sum-of- 
products section are added as a unit. Moreover, the ON time amount of TFT connected to one vertical- 
scanning line can allot the time amount which divided 1H with the number of bits at the maximum. At 
the case of the above-mentioned 4 bits, twice as many tolerance as this can be well given from a well- 
known example conventionally by 8X with about 2ms by about 4ms, 4X, and 8 bits. Furthermore, total of 
luminescence time amount can use an one-frame period mostly, and can raise the effectiveness of 
luminescence. Moreover, with the above-mentioned configuration, the unit of the most significant bit has 
been arranged in the long distance location from the active matrix. According to this, since the 
luminescence period will be long even if delay of a digital signal arises, the distortion is absorbed. 
[0019] Next, drawing 8 explains the level driver 7. As a configuration of the level driver 7, a latch circuit 
13-0, 13-1, 13-2, and 13-3 are prepared for every bit with one shift register, and the description is in 
the configuration which carries out the sum of products of the data output control signals DDEO, DDE1, 
DDE2, and DDE3 to these outputs one by one. A fundamental drive wave is shown in drawing 9 . The 4- 
bit image data after A/D conversion is inputted into juxtaposition at each latch circuit data buses DBO 
and DB1, DB2, and DB3. This data input is repeated the number 320 times of horizontal pixels within 1H 
period synchronizing with a shift register output. After an appropriate time, it is stored in the Rhine 
memory in a latch circuit based on the data latch signal DL DDEO, DDE1, DDE2, and DDE3 become 
sequential ON within the next 1H period, and the high-level electrical potential difference Vdh according 
to digital data and the low electrical potential difference Vdl are impressed to the data line from the 
least significant bit at the order of the most significant bit. The timing of the electrical-potential- 
difference impression to this data line is made in agreement with the timing of the vertical scanning 
described above. Thereby, the Vdh impression by the data of the least significant bit is maintained 15H, 
and the Vdh impression by the most significant bit is constituted so that it may be maintained 120H. 
[0020] It is controlled so that the current which flows to organic [ LED ] serves as binary [ of turning on 
and off ] in a display 10 by the above. That is, in the switch transistor in a pixel, a gate signal Vgh has 
the relation which operates by data signals Vdh and Vdl and the non-saturation state, and a data signal 
Vdh has further the relation which operates by the applied voltage Vdd and the non-saturation state 
organic [ LED ] to a current supply source line in a driver transistor. Storage capacitance Cs controls 
the gate voltage variation of a driver transistor, when a switch transistor is in an OFF state, and it is set 
up so that change of the gradation display by current change which flows to organic [ LED ] may not be 
caused. 

[0021] In addition, this invention is not limited to the gestalt of the above-mentioned implementation. It 
cannot be overemphasized that the number of TFT(s) in a pixel is good not only at two pieces but more 
than this. Moreover, although the example which constitutes a level driver and a perpendicular driver 
from TFT was shown, if a connection part with the active-matrix section is TFT, the effectiveness of 
this invention is not spoiled, for example, it cannot be overemphasized that the shift register part of a 
perpendicular driver may consist of external integrated circuits. 

[0022] Furthermore, although the above described about the organic LED display, it cannot be 
overemphasized that it is applicable also to the display using the liquid crystal in which the drive 
circuitry carries out a display, for example, a high-speed switch, and the field emission component (FED) 
of other active matrices. 

[0023] Since time amount which the rate that the display period within an one-frame period occupies 



can be enlarged in the image display component which controls the binary condition of a display device 
based on*digital data, and drives a display device, and is assigned to a vertical scanning can be 
lengthened above according to this application, it is effective in the ability to mitigate the load of a 
perpendicular drive circuit and realize a low cost image display device at the same time the image 
display of high quality is brightly realizable. 
[0024] 

[Effect of the Invention] According to this invention, the image display device which realized image 
display of high quality brightly can be offered. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the pixel organic [ LED ] and drive by the conventional example. 
[Drawing 2] It is drawing for explaining a digital drive diagram organic [ by the conventional example / 
LED ]. 

[Drawing 3] It is drawing for explaining the drive diagram of vertical-scanning multiplexing. 
[Drawing 4] It is the block diagram of the image display device by the gestalt of operation of this 
invention. 

[Drawing 5] It is drawing for explaining the drive diagram by the gestalt of operation of this invention. 
[Drawing 6] It is drawing showing the perpendicular driver configuration by the gestalt of operation of 
this invention. 

[Drawing 7] It is drawing showing the control wave of the perpendicular driver by the gestalt of operation 
of this invention. 

[Drawing 8] It is drawing showing the level driver configuration by the gestalt of operation of this 
invention. 

[Drawing 9] It is drawing showing the control wave of the level driver by the gestalt of operation of this 
invention. 

[Description of Notations] 

1 [ — A vertical-scanning pulse generating circuit, 5 / — A horizontal scanning pulse generating circuit, 
6 / — A perpendicular driver, 7 / — A level driver, 8 / — A active-matrix organic LED panel, 9 / — A 
control circuit, 10 / — A display, 11 / — A shift register, 12 / — A logic operation circuit, 15 / — 
Latch circuit. ] — A picture signal input terminal, 2 — An A/D converter, 3 — Memory, 4 



[Translation done.] 
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T, 

7£tV 77 h U v*X©SS7£fifgl::}jn*.4«EE£M£ 
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cii»-o»R h t >i?z?<D7- h tmm^momm 
tmm £ n» rjb=:©»bi h 5 > yx * \z \$&m led 

«ies**L e d K«dK*«dKnt3"^tt * -ttios 

[w*3a 5 ] mxm 1 s 4 ib*<& ^-rn^tcte*©p 

H**B6] S*±»cas*«5Rr;JE»lHll»ffl5*»J5lcUfc 
fc©T*ftD. 

Huf2iE«j(ElSggB«< £%>k>y MScnJ&Lh©<ISSc© 

Sfif2^iiiHis§gi5tt, smh-^^ymss^WbT^D. k 

II h*7-f7(ElS&«. £*>k*-y h$:nJ^±©®gc 

©JHJ*Ih|J&£, f£ISff0i&©^n^a©m*Wr««$ 

Mo 

t>©Tft9. 

k'-y h^©my3<!:*¥^*»SPfl^»«t-4«fflim^£© 

©k-y h«<om*t*T3t*jnniit»wr*iiii*«*i: 
(crc> d fcflre £ M&im*. fc*s* (eft c t mm*® * f&J 

*¥K7-f^llItt«. '>a<ifef7hSnK±®7^ 

©k-y hff©til*t*spit3!EailBJ&»WrsSiJfP^t 
0«**-T4lfta«^*«KfcWE5-f >x-^ 5 -y ^0 
S&©k-y hfc©ffi:&i*¥i££»ra£#Wr4«WflHf 

MfPT 4 C £ 5#ttT5B^gl. 
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6 4 \zm%-ttV2ntz%ftmmtfWLV*>nT^z>o 
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^;H»«WIft7?f-f 7v h U ^X7jSI<0#«L e 
D:t-i' X7l/^f ^ Rlffil'^t 0 . ^n<h 1 1> \Z*-(DmW)$: 

Mtrnt-tzmm^tbsnz^oiztz^tc. 
30 [o o o 7] T^^^^vhu^x^scoH 

[0 0 0 8] *»hj»@W«, 9J*<KftK©H«*jj* 
[0 0 0 9] #f&9J©#J©BWtt. IIF7< ^HSSffl 
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40 [IBS*ftt5&»C¥S:] *aiBO-^lfi»«fc«t 
nil T>?T47-? hU2X#S»iiHft«*S®-i?, x 
v^Ux-^OftX tfety hSfcfl-©«#lHlg&K:*nE 

[ooii] *m«o»j©^ifi«8ttKj:ntf. « 
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mn t <Dm z mrz mmm^ £ w&mu ? i ? ? 
v ? mnv m y b m t> t m £ »wr * &j 
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£WLT*5D> d©*¥h*7'f ^@»*t^< tfebfy 
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0»I*»Mt5. 04 te, *58W©f5£!6©»38K:<k* 
T, H&ft*t A^SftT 1 , A/D^$3§2, ;^'J3, 
5, IiH7-fA6, *¥h*7-f A'7, 7tr7-<<7-?Y 

fc, iiKMrte, *¥H7^;u, Ti-T^vh 

'J^XtiLED/t^8^ii*!)T^Sl 0 tlf-S 
itlcf*. «jS«l0tt. |e]-S1£±tcJ;3TFTSg 

jt^«/t;U7.^±@gS4T«, $iJ«[HlSg9^f)»D> h 

p-;HB^ca;tJ*. fiLED/u;i,8 5iIfiSt 
LEDW8^S-T^ *¥j£3E/ , W;*5S£lsII&5 
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f^^JI'T-^(5i^-C$5. ITfik'^h (LSB) 
^^#±{it*->h (MSB) it^bO, bl, b2, 

b 3 t-r-5. ;fflit&t'7 H»i:^$tT-?-nfn 

iiLO, Ll, L2, L 3 KIB-sTGtfflS-rSLifcJB 
20 [0 0 17] iEh^-fAeODi^^t. £ 

oi*«Ttt. try h«fKasj£3S««©m#ssb# 

7hl/yX^ll-0, 11-1, 11-2, 11-3 
-etl-enx^— st, Gist, G 2 

st, G3 s tl;<J;f)y7hftf^TOt^ v 
7hU^Z^©tti**lfta»*|BlKl 2-0, 12- 
1, 12-2, 12-3KA*U m^tl^tKDmmmW 
®&<Dlht)£. OUSI^GDEO, GDE1, GD 
E2, GDE 3©«»«f t*n*noty H(l:«» 

30 lt<4>%, mmmti^\^ u^)nzrj.-ofcmi,zmm^ 

iGl, G2, -, G2 2 9 tCjg^tt/tTFT, Ts 

w*«* > a n % v g h du s m& t tt ■? t ^ 
■5. 

[0018] 0 7 frfrzmi&omw.Fy'frtizmjja 

(a) iC^Tcfc^tCHt^J t =0 (C7>^- b/Vl7.G 0 s 

t««iH»rat>t&« (ihii *¥£*j8p B i) . c 

0«. fflPB^l 5H£i5^T. s t *i 

*>£A0. f ©iif B 1 3 0 H^JotiTX^- hA^T, 
40 G2s t*tt>tStl, $ SIC 6 0H<£t5^TX^— h 

(b) lC^T<t-5lc:GDE 0, GDE1, GDE2, G 
DE3B. 1 H«||Hl*i«0«»Ct»|IHBHc»«Lfc/^PX 

7-1 mzwrntzt, mwomw-^mG 1 en b#^j 

0, Nf^Jl6H+ (1/4) H, 8f£ij46H+ (2/ 
4) H, B#^lJ10 7H+ (3/4) HO^tn^niZ. ffl 
mm H / 4 «»t T F T 1fi* >? ^> ftEE V g h ^'EPiO 5 ft 
so SitlcftS. lHStyh^Kl/TUSOT, 
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fi£*4i»W«fcD 2ffif©»S£*>fc-ti:*;i£a<TS*. $ 

<h#T#, 3Mt©3&*S»«>*;:£:rt*T#*. ± 
BB«J*T?tt, 7£5V 7*"7 h U £r*)0>&&< (DiimizM. 
±{4t*<y hoa-7 h£BBBLfc. rnic«tn«, file 

[0019] 0 8 ICckD, A 7 ICOH 

TUiB^f-So *¥F7-fA'7©MtLTIt 13R«i© 
->7hl'yX^i:t'7h«l;7y?lHll§13-0, 13 
-1, 13-2, 1 3 - 3 tSrfStt, ^tl £ © tti 7J £ ^ 
— r?fctJ*fMffll{S-SfDDEO, DDE1, DD-E2, DD 

®*EI9tC*-ro f-M'XDBO, DB1, DB2, 
DB3tC«, A/DM®4k"7 hB®^— 5>tfWM 

3 2 O0^O5M$n-5 o L x-^7-y^fl^D 

#© 1 H^FbWCDDE 0, DDE1, DDE2, 
DDE 3jWB;M->ifcoTi«>#, «Ttfctfv h^6« 
±{4t*-y h©JEfc, xv^Ux-^lCffcCfcSU'^l'ft 

ffivdh, <si/^;i/tt/EVd i ^»»c9ijnan 

^&£ffi£*©*^5>^£--»3-ti--&. unfcJ:?). 
ftT^ik'-y hW^-^lciSVd hEPiratel 5H«fc 
n. ilfttfy HCiSVd hEPJntel 2 0 H{Sfc*l-5 

[0 0 2 0] £JL±{C«k 9 . S^gfl 1 0 KiSHTtt. £-« 

l e d icSM-i* y * y © 2 m 1 1t 5 J; O \zwm 

K*^T, y-M^Vgh^', x-^ffi^Vdh, V 
d 1 <fc#ffiftttS8T»feT5W»K*0, F7 

Ah^vT^KiS^T, 
LED ©*8Stt*&i»'sOH]lin*£E V d d £#f8ftlttffi-C 

y-hmff*»£ffljiwu #«LEDc*n**aE«fl: 

[0 0 2 1 ] fc*s, #f69!tt. ±ffi3&ffi©JBffltlClB£3 
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n*«fW*fi<-r4^t*«-e#-s©Tf. w*<KaK© 

20 •53&*j&*&S. 
[0 0 2 4] 

[0ffl©ffi¥^MBJ] 

[0 2] ft*Wr<fc5W«LED<D5^^igi&^-f 7 

[03] S*3£aE*Mfl:OKft^-f 7^5Attt9i-r* 
30 fcWlt*5. 

[04] #$BE©lfc«©»ffiK<k*Hflm3K81B©:/n 

[0 5] *56W©3IJfi©»J8fc«t*IB»^ r 'f 7^5A^ 

[06] *ft!Be&tt®&ttlcj:«£ltF?^rtttj&« 
*-f0T&-5„ 
[0 7 ] #5891©2IJS©MHRfc«fc*Si6 K9-f AOKUP 

[0 8] *fSW©HJfi©»»fcJ:**¥K7-f A**sJc* 
40 fT0T^5, 

[0 9] *»M©3RlfiO»«KJ:ft*3pl*5-fA©«fP 

i-mmmnxti^, 2-a/d*»». 3 

fg^ESS. 6-iiK5-f/t. 7-7K¥h*7-rA. 8 - 
7^f-f7*YhU?XWiLED/WK 9-$iJWlHl 
S§, 1 0-1*85. 1 l-y7hl/->7^, 1 2-il 
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